Cadmium chloride inhibits lactate gluconeogenesis in mouse renal proximal tubules: An in vitro metabolomic approach with (13)C NMR.
Using isolated mouse renal proximal tubules incubated with lactate as substrate, we have found that the addition of 1-50 μM cadmium chloride (CdCl2) caused a concentration-dependent decrease in lactate utilization, in glucose production and in the cellular level of ATP, coenzyme A, acetyl-coenzyme A and glutathione (reduced and oxidized forms). Combining enzymatic and (13)C NMR measurements in a cellular metabolomic approach, we have shown that, in the presence of 10 μM CdCl2, fluxes through the key-enzymes of gluconeogenesis, phosphoenolpyruvate carboxykinase and glucose-6-phosphatase were greatly depressed by cadmium. This was accompanied by a reduction in fluxes through the enzymes of the tricarboxylic acid cycle. Comparing the mouse and human renal metabolic responses to cadmium, it is interesting to observe that the mouse renal proximal tubule was much more sensitive than the human renal proximal tubule to the adverse effects of CdCl2. As far as renal gluconeogenesis is concerned, the mouse seems to be an appropriate and convenient animal model to study the mechanism of cadmium nephrotoxicity. However, the data obtained in the mouse should be extrapolated to humans with caution because the inhibition of fluxes through the enzymes of the tricarboxylic acid cycle in mouse tubules were not observed in human tubules.